Quality formal science and engineering education are foundational for, "(r)eaffirming and strengthening… scientific discovery and technological innovation (and are) essential to meeting the challenges of this century" (PCAST, 2012) worldwide. Policy discourse in science education often focuses on promoting content acquisition at the expense of contextual considerations, yet it is clear that scientific research and development does not occur in a vacuum but within a broader society (Zeidler, 2015) . As such, introduction of technological innovations in the public sphere are often accompanied by significant ethical questions as well as associated concerns about the risks and benefits to humans and the environment (Sandler, 2009) . Recognizing this, the science education community has developed various curricula that harness the contextualized nature of science with the goal of educating a scientifically literate public to engage in discourse at the intersection of the social and the scientific (Zeidler, Sadler, Simmons, & Howe, 2005) . What is far less apparent is how future scientists and engineers are appropriately educated to engage with the social dimensions of science in both their practice and when communicating their work to a non-specialized audience or whether they should be doing this at all.
With the rapid development of technologies there is a growing need to educate future scientists in the fundamental science content that drives advancement in these areas as well as how to communicate about advancements with the public sphere (Guston & Sarewitz, 2002) . Within a complex social environment, practicing scientists have a growing challenge to communicate scientific developments to a new generation of scientifically communicate the technical aspects of their work primarily to other scientists). In addition, there is little work into what scientists (and future scientists) believe are the important aspects for them to be able to communicate to the general public.
To address the aforementioned deficiencies, this study explored how postsecondary students in science and engineering (future scientists and engineers) fields at five cross-national universities perceived their preparation as science communicators. Beyond this, we were also interested in also exploring how they perceived the risks and benefits of new technological developments (a key socially-relevant science issue, see Authors, 2010) as potential socially-mediated predictors of their perceptions of responsibilities to communicate with others about the social impacts of new technological developments. The study was prompted by recent efforts in the science education community that have recognized the need to integrate research and theory from science communication into education scholarship (Baram-Tsabari & Osborne, 2015) .
To situate the research we first briefly review the current literature on the state of formal postsecondary science communication training as well as student and instructor views of this training by discussing how the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 Science communicators disseminate science knowledge as well as engage individuals in the current public dialogue surrounding science and technology while science educators have limited themselves to formal classroom environments (Baram-Tsabari & Osborne, 2015) . Yet, neither of these groups have the primary responsibility for educating future scientists especially in post-secondary settings.
Could it be that practicing scientists and engineers take on the responsibility of science communication training for future colleagues in their field? For scientists and engineers it appears many of them do not see themselves as responsible for training postsecondary students in science in communication, especially students who are often unmotivated or unwilling to participate (Edmonston, et al., 2010a; Yeoman, James & Bowater, 2011) .
Despite their apparent lack of interest in learning about science communication skills, postsecondary students in the Edmondston et al., (2010a) study still claimed that biotechnologists (right behind professional science communicators) should be responsible for a large portion of communicating both the technical as well as SEI aspects of biotechnology. In a more recent study, Besley, Dudo, and Storksdieck (2015) found that scientists are willing to involve themselves in some communication training but are not invested in all it would require to become competent in public science communication relationships. Not surprisingly, in contrast to views of scientists, science communicators in postsecondary academic contexts almost universally think that science communication training is critical for scientists (Besley & Tanner, 2011) .
Skills Required for Effective Science Communication
Scientists and engineers also disagree about what is needed of effective science communicators. Most notably one science communicator thought of the most important learning outcomes for students being trained in science was that they would be able to engage the public, be sensitive to community concerns, and better contribute to their community (Besley & Tanner, 2011) . This perspective was in contrast to the scientists who primarily looked at the ways that the individual students (and not the public or larger community) would benefit from this training (Edmonston & Dawson, 2013) . Others in science communication noted that communicating with the public would assist scientists in better reflecting on the aims and outcomes of their research. Science communicators argue that without preparation many scientists who do engage with the public will maintain a deficit model of thinking with the assumption that they can promote science literacy through just delivering fundamental content about science without being sensitive to community engagement and issues related to SEI (Allum, Sturgis, Tabourazi, & Brunton-Smith, 2008; Besley & Tanner, 2011) .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 When postsecondary students were asked to describe the skills they believed they will need as scientists, students reported that the technical aspects of communication (science facts and theories, technical skills, communicating with other scientists, etc.) were especially important (Edmondston et al., 2010a) . Other studies have reported that the skills that a scientist or engineer would need to communicate science to the public include content knowledge, the ability to organize knowledge, clarity and language of readability of written text, communication style, the appropriate use of analogy in explaining complex topics, narrative structure, and dialogue (while respecting multiple worldviews) ( Baram-Tsabari & Lewenstein, 2013) . One of the most interesting results of the aforementioned study is the potential conflict that might arise in learning to communicate to a scientific audience versus learning to communicate to a lay audience and how student scientists/engineers might have to disregard some technical information to effectively communicate to the public.
When students are taught to communicate science to the general public, there is evidence that students gain knowledge and confidence in the field (Webb et al., 2012; Whittington, Pellock, Cunningham, & Cox, 2014) . A study of early career biotechnologists found that these individuals felt prepared to communicate the technical aspects of biotechnology but some felt unsure about communicating the social and ethical implications of their work (Edmondston et al., 2010b) . This study found that the confidence communicating science that these early career scientists exhibited did not result from their formal schooling but was a consequence of informal experiences (coaching, internships, etc.) (Edmondston et al., 2010b) . Besley et al., (2015) (Savadori et al., 2004; Siegrist, 2010; Sjoberg, 2002) . Trust (or a lack thereof) in government officials to appropriately and fairly regulate applications has also been shown to be a key component in how individuals engage with emerging technologies (Resnick, 2011) .
As with most technological developments, the public frequently has positive attitudes toward the field and see value in its development (Bainbridge, 2002; Lin, Lin, & Wu, 2013; Scheufele et al., 2009 ). These favourable attitudes are tempered by reactions to resist nanotechnology development on the grounds of potential risks to such things as human health and the environment, in addition to other concerns (Authors, 2009; Cacciatore, Scheufele, & Corley, 2011; Sandler, 2009) . This is further escalated by a general distrust of the ability of governments to regulate these developments in the face of uncertainty (Macoubrie, 2006) . This leads to individuals often bringing conflicting feelings of hope and fear to the discourse of advancements in nanotechnology (Sandler, 2009 ). These characteristics of nanotechnology make it particularly appropriate as a Social and Ethical Issue context for the present study and highlight its importance as a mediating factor in considering perceptions of the role that scientist and engineers might play in science communication.
We have chosen to contextualize our study in nanotechnology because it is a field in which new questions about how to educate current and future generations about the potential benefits, the possible risks, and the ethical implications of advancements continue (Authors, 2015; Robinson, 2004) and therefore has many associated SEI.
Perhaps as never before scientists and engineers can tinker with the building blocks of nature, raising questions of "playing god" as well as other critical ethical considerations (Sandler, 2009) . These scientific advancements push science educators to find new ways to prepare the next generation of scientists and engineers to be able to communicate not only to each other but also to those who are the consumers of science. Nanotechnology is characterized as the design and manipulation of materials at the atomic and molecular scales (more precisely the scale 10 -9 meters). The term nanotechnology can be confusing as it is actually a collective term for a diversity of research methodologies and applications that intersect the fields of physics, chemistry, and biology.
Findings from research in school contexts show that both students' and teachers' knowledge of nanotechnology is generally low (Authors, 2010; Authors, 2014; Ekli & Sahin, 2010) . These results align with findings on studies conducted in the general public. Much of the knowledge regarding nanotechnology is not coming from credited informal or formal educational sources and it is not a great predictor of attitudes and perceptions of risk (Authors, 2010; Elki & Sahin, 2010 that even after instruction there was no significant change attitudes (Englander & Kim, 2011) . Researchers have also found that there are numerous challenges in helping students discern the complexity inherent in understanding the risks of nanotechnology (Simonneaux, Panissal, & Brossais, 2013 At this point nanoethics is a field that considers the perceived risks since the technical and research-based risks are not yet fully known (Moor & Weckert, 2004 ) but may be informed by ethical concerns of previous emerging technologies (Grunwald, 2005) . Concerns about nanoethics are bound to perceptions of the risks and benefits and the associated views of which nanotechnologies should rightfully (or not) be developed.
Nanotechnology is such a new field that it offers a unique opportunity for researchers to examine how ethical views of technology develop for the next generation of scientists and engineers. Furthermore, for one of the first times in human history we have the opportunity to shape discourse about the development of nanotechnologies, enlarging the conversation about social responsibility and sustainability (Johnston, McGregor, & Taylor, 2010) and potentially avoid the pitfalls that have accompanied the use of other emergent technologies such as genetically-modified foods (Brownsword, 2009 ).
Research Questions
The study reported here explored postsecondary science and engineering students' views on science communication of an emergent technology from a cross-national perspective by looking convenience samples from five universities in five different countries. The study is a cross-cultural, cross-sectional survey study. A special focus was given to the question whether postsecondary students in different European countries and the US arrive at the same views on nanotechnology applications as a model emergent technology (see below). In addition, the international samples allow for an initial examination of data across different geographical regions. Furthermore, we examined whether or not students' personal views of the social and ethical aspects of these technologies provided predicted views of the SEI and communication views towards these technologies. Due to the nature of this study ,   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 statistical generalizability beyond the scope of the sample contexts is impossible. As such we hope to answer the following research questions as part of an exploratory analysis that will provide a framework for theoretical generalizability in future studies.
1. What are this sample of postsecondary students' views about their responsibilities for the public communication of nanotechnology related to social/ethical issues?
2. What are this sample of postsecondary students' views about whether it is socially/ethically justifiable to further develop nanotechnology applications?
3. How do views of social/ethical issues contribute to participants' assessment of whether it is ethically justifiable to further develop a nanotechnology application?
Methods

Participants
Participants (n = 254) in this study were postsecondary science and engineering students selected as a convenience sample from international universities including Austria (n = 63), Finland (n = 35), France (n = 30), Israel (n = 34), and the United States (n = 92). The sample was made up of 116 females (45.7%) and 138 males (54.3%) with an age range of 18 to 55 years (M = 23.69, SD = 4.04) with some of the older students being distinct age outliers. Participants were students in sciences and engineering fields that included engineering (19.69%), biology/biochemistry (38.19%), chemistry (9.06%), physics (22.44%), pharmaceutics (4.33%), clinical lab science (1.57%), and mathematics (4.72%). There were no significant differences between major fields of study in the outcome variables. Only 13.0% of participants reported having received training in how to communicate the technical aspects of science to non-scientists. Similarly only 5.5% of participants reported that they had had preparation in how to communicate the social and ethical implications of nanotechnology research to non-scientists.
It is important to note that this study does not represent a comprehensive or generalizable view of the perceptions of the general public in the countries studied or of postsecondary students as a whole. Samples represent a glimpse into a sub-set of training to be scientists and engineers in each of these countries and are contextually bound. As such this study is exploratory in nature and will answer the research questions within a limited context.
Measures
A survey was used to examine student views of science communication and the social and ethical impacts of nanotechnology. The first set of items was adapted from the study by Edmondston et al. (2010a) Table 2 and align closely with the instrument used by Edmonston et al., 2010a) .
Risk Perception of Nanotechnology Applications. The survey includes 20 nanotechnology applications that were intended to be representative of a variety of applications currently in use that are constructed using nanoscience and technology. The survey also included three "control" applications (asbestos use, genetically-modified tomatoes, and cellular phones) to allow for analysis of whether levels of perceptions of risk were characteristic of the individual participant or a characteristic of the specific nanotechnology application (i.e. did an individual report high risk perception on the nanotechnology items because they were a naturally "risk adverse" individual?). Multiple nanotechnology applications and not just nanotechnology in general was utilized because previous studies have demonstrated that students do not associate individual applications with the same amount of risk (Siegrist, Keller, Kastenholz, Frey, & Wiek, 2007) .
The instrument has been used in different studies and is based on a widely used approach of assessing risk (Siegrist et al., 2007; Fischoff et al., 1978) . These items are based on the psychometric paradigm of risk that hypothesizes that perceptions of risk can be mapped along different facets of a particular technological hazard.
There are a variety of frameworks that examine how individuals conceptualize and perceive the risks related to various hazards. Building on these frameworks in future studies will help inform the body of literature to better understand risk perception from a developmental perspective as students transition from the classroom to the public domain. The psychometric paradigm of risk perception is one such framework. This paradigm proposes that perceptions of hazards are not dependent on the individual, but on the characteristics or facets of the hazard itself.
This theory posits that a "personality profile" of the hazard can be created by examining the degree to which individuals perceive the risks and benefits of certain aspects of that hazard (for a full discussion of this theory, see 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 65 Slovic, 1987) . Once this hazard profile is created it can then be used to drive policy as well as comparison/contrast with other technologies.
In the comprehensive survey instrument, each nanotechnology application is followed by a brief phrase that indicated the way in which nanotechnology was being used in this particular application. After reading the description participants assessed their perceptions of each individual application along eight facets of risk on Likerttype rating-scales from 1 to 5. All the facets below align with Slovic's (1987) In the present research, the eighth characteristic (ethical justifiability) was of particular interest. The psychometric properties of the 20 nanotechnology items belonging to the eighth dimension of ethical justifiability were analyzed by a principle component factor analysis. It yielded a two-factor solution ( Table 1) . The item ammunition loaded on a single independent factor and was removed from further analysis. Three items loaded about equally high on both factors (lightweight building materials, sunscreen, surface impregnation) and were therefore excluded from further analyses. The two-factor solution in the reduced model explained 50% of the variance in the data.
[INSERT 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 considered very appropriate with α = .830 and α = .864 respectively. Furthermore, a confirmatory factor analysis was carried out, to verify the adequacy of the two-factor-solution.
A composite score was calculated for each of the two factors. In order to obtain participants' assessment on a factor, the scores on all items belonging to one factor were averaged to create a single combinatorial variable. This two-factor solution was also to be used as a basis for the calculation of two composite scores for the facets 1 to 7.
Before applying this solution to the other seven facets, their internal consistency was assessed. Cronbach's α for the two scales of the seven facets were between .728 and .834 (with one exception of α = .624). These analyses speak for a statistical acceptability of a two-factorial structure of all eight facets of risk assessment. Therefore, for each facet one composite score was calculated as the mean of the items belonging to the first factor (innocuous applications) and another one as the mean of the items belonging to the second factor (direct contact applications) along each facet. Factoring these items allowed us to reduce the number of nanotechnology applications to be used in the below analysis.
Analysis and Results
Research Question 1
To address research question 1, a multivariate analysis of variance (MANOVA) with the five individual countries (Austria, Finland, France, Israel, and United States) as the between-subjects factor was carried out for the items on students' perceptions toward nanotechnology (see list of items in Table 2 States in attributing more responsibility to nanotechnologists to communicate the social and ethical implications of their research (all reported differences signficant at p ≤ .01).
The univariate F-test for the item that asked about the responsibility of nanotechnologists to communicate about their research and its implications with non-scientists also showed significant differences by country, F(4) = 18.16, p ≤ .01, η 2 = .23. Post-hoc tests showed that Austria, Finland, France, and Israel differed significantly from the United States in attributing more responsibility to nanotechnologists to communicate research and the implications to non-scientists (all reported differences significant at p ≤ .01).
In summary, participants from the USA believed more strongly than participants from Austria, Finland and
Israel that the government should be responsible for communicating the technical aspects of nanotechnology research with non-scientists. In comparison, US participants attributed less responsibility than participants from Austria, Finland, France, and Israel to nanotechnologists for communicating technical or social aspects of nanotechnology research to non-scientists.
Research Question 2
To answer research question 2, a multivariate analysis of variance was calculated for the composite scores for both nanotechnology application factors on the ethical justifiability of the various nanotechnology applications.
The means and standard deviations for the two factor variables are shown in Table 3 . This analysis examined cultural differences in participants SEI perceptions of nanotechnology applications that are hypothesized to impact Tamhane post-hoc tests for the factor "direct contact applications" show that the USA and France are more critical towards the ethical justifiability of further develoment than Austria, Finland and Israel (all ps ≤ .05). Within the latter group, Austrian subjects were more critical than Finnish subjects, but neither Austrian nor Finnish subjects differed from Israeli subjects.
Research Question 3
Research question 3 was answered in the following way. As described in the measures section, the participants rated each nanotechnology application on eight facets of risk (as hypothesized by the psychometric paradigm of risk), among them the ethical justifiability of further developing an application. The perceptions of the first seven facets (e.g., probability of health damage, worries about risk) were explored to see if these facets of risk predict the perceptions of ethical justifiability of further development of nanotechnology applications. Two regression analyes were carried out, one for each composite factor score. Predictor variables were the composite scores for the seven facets (one composite score for each factor, two factors for each facet).
Data from the participants of all five countries were included in the regression analysis. One might ask, whether the samples from different countries can be taken together into one regression analyses (i.e. were all participants so similar in their views that no distinction can be made between geographic locations). To take this aspect into account a multi-level approach was chosen. It was first assessed whether the slopes of the regression   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 function vary between the countries. A random coefficient model estimated with Mplus 7.1 showed that regression slopes do not differ between the countries. Therefore, it is justified to carry out the analysis for the whole sample of students from all five countries in aggregate, considering the clustered structure of the data by adding the country of origin as cluster variable.
The regression analysis (Table 4) for the factor "innocuous applications" showed that the facet "control over risk" (facet 6) had the strongest influence on whether it is ethically justifiable to further develop the technical applications. Altogether, five of the seven facets influence subjects' opinion if it is justifiable to further develop innocous applications of nanotechnology (probability of health damage, worries about risk, voluntariness of risk, knowledge of risk, and control over risk).
[
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The results show positive β-weights for three variables. They mean that if the probability of health damage is low an application can be developed. If users can control whether to take the risk (voluntariness of risk) and/or when the risk is controllable an application also can be developed. Two variables obtain a negative β-weight: When people know about the risks of an application it is more justifiable to develop it further than when the risk is not known or cannot be assessed. A more puzzling results occurs with the variable "worries about risk". When worries are stronger it is more justifiable to further develop an innocuous application. It might be, that innocuous applications are regarded as being more or less harmless and that the development is justifiable even in case of worries about the risk. The further development of the application might even allow participants to percieve that they could gain knowledge about the risk.
The regression analysis for the factor "direct contact applications" showed three facets that contributed to the assessment whether it is justifiable to further develop the technical applications: Facet 3 (voluntariness of risk), facet 7 (trust in governmental agencies) and especially facet 6 (control over risk) contribute to the opinion that it is ethically justifiable to further develop an application.
All β-weights are positive. This means if users can control whether to take the risk (voluntariness of risk)
and/or when the risk is controllable and if one trusts the government that it will take responsibility for protecting people's health, one could further develop an application. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 This manuscript describes a preliminary study of a small sample of postsecondary students' views of the importance of communicating technical issues and SEI of nanotechnology to the non-expert public at five crossnational universities. Nanotechnology is poised to be a particularly impactful technology in the near future and understanding individual views as well as perceptions of how information should be distributed to the general public are important considerations for both science educators and science communicators alike (Gaskell et al., 2004) . As there are also numerous ethical considerations that must be addressed with the adoption of these technologies (Kjolberg & Wickson, 2007; Sandler, 2009) , we examined the impact of these considerations on participants' views of the risks, benefits, and role of communicators in discussing nanotechnology with non-scientists. We discuss our findings within the context of the limited sample from which this study is drawn and hope that future studies will be able to replicate these findings with both qualitative and quantitative analyses.
Discussion
Mapping Differences between Countries
Emerging issues in science and technology will be increasingly global in nature, and our sample consisted of students from five different internationally regional settings. Results demonstrated some differences in perceptions between these participants based on their university location. The following bullets summarize the major differences uncovered in this study in participants' views of the role of nanotechnology communication in society by country and summarize the results of research questions one and two.
 Austria: Participants felt that the government and nanotechnologists should only play a moderate role in communicating the technical and SEI aspects of nanotechnology. They had low levels of concern for nanotechnology.
 Finland: Participants felt that the government and nanotechnologists should only play a moderate role in communicating the technical and SEI aspects of nanotechnology. They highlighted the need to be competitive in global economy and had low levels of concern for nanotechnology applications.
 France: Participants felt that the government and nanotechnologists should only play a moderate role in communicating the technical and SEI aspects of nanotechnology. In addition they had moderate level of concern for the ethical justifiability of applications.
 Israel: Participants felt that the government and nanotechnologists should play a minimal role in communicating the technical and SEI aspects of nanotechnology. They had the lowest levels of concern for the ethical justifiability of applications .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65  United States: Participants felt very strongly that the government should play a role in communicating the technical aspects of nanotechnology with nanotechnologists playing a minimal role in communicating both technical and SEI aspects. In addition, they had moderate levels of concern for the ethical justifiability applications.
Results (Priest, 2006) . Although respondents in our study do not represent the countries' general populations, to some extent the results cohere with polls on public attitudes towards science and technological progress. For instance, in Finland the general trust in science is remarkably high (Finnish Society for Scientific Information, 2013) which may be reflected in the students' views as well .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 The fact remains that there is little known about the landscape of regional and cultural differences that drive views of science and technology (Priest, 2006) . One aspect that is emerging is that when ethics and morals regarding technologies are considered, religiosity of a particular culture may play a large role in its adoption and perceived acceptance of future research and development (Kjolberg & Wickson, 2007; Scheufele et al., 2009) . More importantly to this study, little is known about the cultural differences that drive both scientists' and engineers'
views of the importance of communicating this technology to the general public. The above results might also provide an avenue or theoretical foundation for future research regarding the connection between views of the ethical justifiability of nanotechnology development and the views of the responsibility of communication with three unique country conditions.
Understanding Influence on Perceptions and Communication
The following section examines the results from research question three. This study also reinforces the careful consideration that needs to be paid to the specific application being considered when examining students'
perceptions of both ethics of emerging technologies as well as their views regarding the communication of those technologies (Authors, 2010; Ekli & Sahin, 2010; Nerlich et al., 2007) . The body of research regarding science communication conducted in biotechnology would be strengthened by a more careful examination of cultural differences (Edmonston & Dawson, 2013; Edmonston et al., 2010a; Edmonston et al., 2010b) . As found in this study, postsecondary participant developing scientists and engineers reported the need to take on more responsibility for the considerations of what we are calling "innocuous applications," noting that the ethical justifiability should be driven by low risk and low government responsibility for regulation. The participants also noted the need to consider the uncertainty of the risks associated with the applications. This is in contrast to the "direct contact" applications that postsecondary students felt were ethically justifiable when there was low risk, risk acceptance was voluntary, and when the government was responsible for regulating the technology. Uncertainty also plays a key role as a predictor of this perception.
When there were applications that had contested moral or ethical issues, the postsecondary students indicated that the scientists and engineers had less responsibility to communicate these issues. The data suggest that postsecondary scientists and engineers placed more importance on the communication of the science and technology of nanotechnology and were less comfortable with the role of scientists and engineers communicating the SEI because they do not perceive these issues as their responsibility to negotiate or communicate .   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 64 65
Conclusions and Implications
Data from previous studies imply that postsecondary students in science and engineering fields in several For example, within a French context, Simonneaux et al. (2013) have explored using a Socially Acute
Question (akin to a socio-scientific issue) to stimulate student discussion regarding issues in nanotechnology and found that polarization of student argumentation is common. Other researchers have examined ways in which to teach complex SEI of nanotechnology through science fiction (Berne & Schummer, 2005) . There have been efforts to integrate education as to the ethical and risk/benefit impacts of science and engineering into formal educational settings (Hoover et al., 2009) as well as to engage scientists and engineers in science communication training in realworld informal settings (Webb et al., 2012) . The fact remains that both 'inservice' and 'preservice' scientists and engineers see little value in the ability to communicate their findings to the general public and often have little concern for the perceptions of the ethical impacts of their work, although data is limited and varied (Besley, Kramer, & Priest, 2008; McGinn, 2008; Toth et al., 2011a) .
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M SD Table   Table 4 Results of regression analyses (β-weights) for the composite scores for the two factors on the facet "ethical justifiability of further developing nanotechnology applications" as criterion; countries have been included in the analysis as clusters (Mplus 7.1) Factor 1 "innocuous applications" (R 2 = .53)
Factor 2 "direct contact applications" (R 2 = .24) β β 1 Probability of health damage (1 = very improbable; 5 = very probable)
. .14 Note: All reported β-weights p < .05 Table   Table 2 Descriptive statistics for items on students' views about the responsibilities of communicating the implications of nanotechnology research 
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